The purpose of this study was to determine the association between physical education environment and physical fitness levels of students at selected Slovak high schools. 
Physical activity in childhood is known to have both short and long term health benefits (Andersen et al.,2006; Biddle, Gorely, & Stensel, 2004) , whilst physical inactivity in children has been linked to rises in childhood obesity (Wareham, Van Sluijs, & Ekelund, 2005) . Rapid increase in childhood obesity and decreases in other physical fitness components have become a major concern worldwide (Zhu, Welk, Meredith, & Boiarskaia, 2010b) . Over the last 20 years, we can observe a decrease of 0.4% in 20-m shuttle endurance run performance among children (Tomkinson, Léger, Olds, & Cazorla G, 2003) .
There are plenty of known factors associated with childhood obesity as well as with a decrease in physical fitness. They include genetic, behavioral and environmental factors (Dietz & Gortmarker, 1985; Farooqi & O' Rahilly, 2000; Morland, Wing, Diez, & Poole, 2002) . The drivers of physical activity are many and varied but there is increasing recognition of the importance of the physical environment Sallis, Prochaska, & Taylor, 2000) . In the case of children, the environment of the school may have a particularly significant influence on physical activity, a deficiency of which is also associated with childhood obesity. Expanding physical education programs in schools may be an effective intervention for combating obesity (Datar & Sturm, 2004) . Also correlations between physical activity and movement skills are well known (Hume et al., 2008) . Different components of the school environment have been shown to influence physical activity in children and a recent systematic review has highlighted the potential of interventions which target school environments (Van Sluijs, Mcminn, & Griffin, 2007) . Considering that children spend much of their day during the week at school (Verstraete, Cardon, De Clercq, & De Bourdeaudhuij, 2006; Wechsler, Devereaux, Davis, & Collins, 2000) , it is necessary to focus on factors of the school environment as a possible determinant influencing the quality of physical education.
According to Starc and Strel (2012) , the quality of physical education depends on five factors: allocated time, available facilities and equipment, the contents of the physical education curriculum, the number of children per teacher and an individual teacher's competencies. Datar and Sturm (2004) also present in addition to the above mentioned factors the following: appropriate assessment procedures, positive administrative support and appropriate policies. Other studies also confirmed that school environments with high levels of supervision and improvements stimulated girls and boys to be more physically active (Harrisonn & Jones, 2012; Sallis et al., 2000) . According to Zhu, Boiarskaia, Welk, and Meredith (2010a) , the level of fitness achieved by students is also influenced by a number of school physical education programs and policy factors (teachers' training, recess time, available space for physical activity, establishment of a school wellness policy and practicing fitness testing before administration).
A number of other factors may have an influence on the amount of youth physical activity (Zhu, et al., 2010b) . The two most direct indicators for physical activity are physical education time, i.e. the number of physical education classes per week and the length of the class and recess time (Dale, Corbin, & Dale, 2000) . These factors are often associated with school physical education policies. For example, in Slovakia, the number of physical education classes as well as the length of class at schools is regulated by the Ministry of Education, Science, Research and Sport through state educational programs. Similarly, if the policy requires that physical education class be taught by a physical education specialist, the quality of physical education should be better than in a school without such a policy concerning teachers training requirements (Zhu et al., 2010b) .
No less important is the effect of the quality and quantity of sport equipment and school facilities (playground, field and track, indoor and outdoor facilities, etc.) on the level of physical education classes ).
Methods
For the purposes of the study, 12 high schools in the Prešov region were selected via cluster sampling. To determine the association between physical education environment and physical fitness levels, 705 students (287 girls, 418 boys) participated in the study. The quality of the physical education classes was assessed using selected items of a questionnaire used in a Texas youth fitness project, each school's physical education environment and policy survey.
In the study, we analyzed physical fitness and data on muscular strength, endurance and flexibility were collected using the FITNESSGRAM test protocol. In these tests we focused on achieving the HFZ (Healthy Fitness Zone) expressed as a percentage.
Participant's legal representative (in the case when a child was younger than 18 years) or participants (in the case when a child was older than 18 years) received a verbal description of the study procedures before testing and completed a written informed consent that was approved by the ethical committee of Presov University in Presov. Measurements were taken according to the ethical standards of the Declaration of Helsinki (Harriss & Atkinson, 2011) .
Data Analysis
To compare the school environments, we used Cluster Analysis (CLU); to be more specific, we used the group average method, which is appropriate especially when objects have a natural tendency to group. The detected clusters represent the data structure only with respect to the selected characteristics.
The efficiency of the clustering method was identified on the basis of the maximal value of the cophenetic correlation coefficient (CC) -between the real distance and the distance predicted by dendrogram.
The values are listed in Table 1 . Values higher than CC = 75 indicate that it is possible to consider the clustering efficient. The lowest values close to zero in Delta (0.5) and Delta (1.0) criteria serve for the assessment of the goodness-of-fit for cluster analysis.
Ordinary least squares regression (OLS) uses the method of least squares to estimate the "best fit" of a set of independent (X) variables against the dependent variable (Y) you wish to explain or predict.
OLS was used to examine the impact of physical education programs, teacher demographics, teacher training, length of physical education, facilities and physical education policy on children`s physical fitness levels.
Results
To compare the homogeneity of school environments, we used cluster analysis. Results of the cluster analysis are depicted in a horizontal dendograph (Figure 1 ). On the basis of the similarity of statistical units we may see three major clusters:
1. Stará Ľubovňa, Vranov nad Topľou -schools from Svit, Humenné and Medzilaborce were gradually added here; 2. The second cluster consists of Stropkov and High school specializing in health care in Prešov;
Kežmarok was added, too; 3. The third group includes the Hotel Academy (Catering College) in Prešov and the secondary grammar school in Sabinov.
In-depth analysis indicated the following similarities of the statistical units. Cluster 1 consists of schools where physical education classes are taught by teachers with a master's degree (M.A.); teachers who have taught physical education for more than 20 years and in the past completed sufficient education or training related to physical education; however, they do not participate in professional conferences. The schools from this cluster have neither their own playground to perform physical activities and games nor a soccer field.
The second cluster consists of the schools where teachers have taught physical education for no longer than 4 years; they do not participate in supplementary courses or professional conferences related to school physical education. Physical education classes at these schools merge and last for 60 minutes at least, including time for changing clothes and hygiene. The schools do not have their own soccer field, indoor or outdoor areas for physical education lessons and extracurricular physical activities.
The third cluster includes schools where teachers with various lengths of experience and different levels of education (master's degree, post-grad (PhD) student) are employed. These teachers attended courses dealing with physical education in the past and also participate in conferences. The classes last for 45 minutes at most. These schools have playgrounds for physical activities and games, soccer field and indoor and outdoor areas are available for school physical education and extracurricular physical activities as well.
The HFZ percentage is demonstrated in Table 1 . A similar HFZ percentage in students would predict a certain effect of the common characteristics of the environment on their physical fitness. However, Table 2 indicates high heterogeneity of HFZ percentage in the second cluster as well as in the first cluster. In the third cluster, we may observe similarities in the HFZ percentage in tests of flexibility of lower and upper extremities.
Based on the in-depth analysis of environmental conditions, conditions of the schools from the third cluster may be considered as of the highest quality. On the basis of this finding, it is possible to expect a positive effect on the level of physical fitness. This assumption has been confirmed to a certain extent; based on the data presented in Table 2 we can state that the HFZ percentage was highest in strength tests. Since not all schools are attended by girls, to assure an objective assessment, we only used data collected from boys. In the test of abdominal muscle strength, the schools from the first cluster achieved HFZ 69.73 %; 55.17 %, from the second cluster 23.52; 100.00 % and from the third cluster 68.00 % and75.00 %.
In the test of upper limb strength, the results HFZ were again in favor of the third cluster, i.e. 92.00 % and 93.75 %.
In further statistical investigation and regression analysis, factors of environment quality, which are characteristic for the third cluster, appear to be positive predictors of HFZ percentage in students (Tables 4, 5, 6, 7, 8) . Table 3 demonstrates descriptive statistics of achieving the HFZ in all students together and according to their gender. We only found small differences in meeting the recommendations between girls and boys in the tests of abdominal strength and endurance (67.95 %; 67.16 %) and shoulder stretch test (89.39 %; 94.81 %). The most significant differences were observed in 90 ° Push Up test in favor of boys (89.63 %; 50.37 %).
Tables 4-8 report specific results for each variables for Curl Up, 90 ° Push Up, Back-Saver Sit &Reach, Shoulder Stretch tests, respectively.
The curl-up test indicates abdominal muscle (trunk) strength, which is primarily influenced by the volume of the executed physical activity, which assumes the association of achieving the HFZ in this test with length of physical education classes and their amount. In our case, statistically significant factors included facts concerning teacher's personality, his/her education, length of work experience, etc. (Table 4) .
Similarly to the curl-up test, the push-up test also indicates strength but in this case it is lower limb strength. A logical assumption of the environment's influence was supported by most of our findings which indicate the effect of the quality and efficiency of the lesson on this parameter (teacher's experience, participation in conferences, number of days when P.E. is taught, teaching load, number of students per class, possessing playground, access to and use of grant funds). More detailed results are presented in Table 5 .
Due to a number of factors that influence the level of flexibility (genetics, body composition), we did not expect statistically significant associations between the school environment and the level of flexibility in the upper and lower limbs. Statistically significant predictors are listed in Table 6 . In terms of meeting the HFZ criteria in flexibility tests, they included teacher's gender, participation in conferences, possession of a playground for implementation of physical activities, existence of a board for nutrition and physical activity and assessment of the physical education.
When investigating a relationship between the dependent variable and several independent variables we found out that there is association between student's flexibility and information on the frequency of physical education classes, the daily teaching load and the number of students per class. Results of this analysis are presented in Table 7 . In questions dealing with education and experience, we detected a statistically significant difference in the question concerning the teacher's participation in professional conferences.
P-value of the constant was also significant in questions focused on the environment and conditions of individual schools, specifically in schools that had a playground for physical activities and games, soccer field and indoor and outdoor areas for teaching physical education and extracurricular activities.
Analysis of all data is presented in Table 8 . Out of all selected FITNESSGRAM-related variables only two environmental factors were statistically significant, namely participation in conferences and the number of students per class.
Discussion
Generally, we may consider conditions in Slovak high schools more uniform in relation to P.E. teachers' education than in similar schools abroad. Huge heterogeneity, however, can be found in the material equipment of the schools.
The level of physical development and physical fitness is certainly affected by the number of P.E. classes in schools. In Slovakia, there are two obligatory classes (90 min) of physical education in each elementary and high school and with this number we are in last place within European countries. One class mostly lasts for 45 minutes including time for changing clothes and hygiene.
The national curriculum allows schools to extend physical education by one or more classes a week but in practice it does not happen. These, so called "optional" classes are rather given to other subjects. Three classes of physical education in the curriculum are unreal for elementary schools. They are not capable of ensuring material conditions and facilities, gyms, playgrounds, sport equipment or staff. The current desire for three classes of physical education per week is also supported by European Union legislation which suggests increasing the number of P.E. classes to 3 per week (Štátny pedagogický ústav, 2008). However, an elevated number or P.E. classes would not automatically mean an increase in physical fitness since a qualitative factor of P.E. implementation plays a very important role. Moreover, neither result of our research significantly identified any direct relationship between the number of P.E. classes per week and the level of students' physical fitness (Table 4-8 ). An increase in the number of P.E. classes would have a significant effect mainly in students who are only physically active in P.E. classes.
Also we can observe a kind of homogeneity in Slovak schools in the level of teachers' minimal educational attainment where the minimal level of a P.E. teacher's education attained has to be a Master's degree; however, some teachers even increase their qualification to doctoral level. On the basis of our results, we may consider this aspect a factor significantly affecting the level of students' physical fitness in Slovak high schools (Table 4 
-8).
A full-time teacher's teaching load is 37.5 hours per week. It includes 23 contact classes and preparation time of up to 20 minutes per class. The teaching load includes further administrative work, supervision during teaching as well as breaks, preparing students for competitions and involvement in extra-curricular activities and clubs.
The greatest heterogeneity can be observed in material equipment of the schools and it mainly depends on the number of students attending the schools, i.e. the size of the school (Junger, 1989; Kandráč & Nemec, 2013) . During the research we came across schools that do not have their own gym for physical education. Usually, they solve this situation by renting the facilities (gym, sport hall) from the town or a neighboring school which possesses such facilities. Thus many times must students commute on foot for a P.E. class; a journey can last for several minutes. Physical Education classes are often merged so that in one gym, or hall, several groups are taught simultaneously and many teachers perceive this situation as a problem with lower efficiency of the teaching process.
The number of students in a given P.E. class is crucial in terms of efficiency. In our study, this logical assumption was also confirmed at a statistical level and summary results are listed in Table 8 .
Less than half of the schools included in the study have their own playground (41.66 %), soccer field (50.00 %) or track and field (41.66 %) for the purpose of physical education classes. On the contrary, three quarters of the teachers assessed the gyms as well equipped.
Better material conditions are often considered a factor affecting the quality of the physical education process, which assumes an elevated level of students' physical fitness ). However, our results do not clearly confirm this fact. Material conditions are only in some cases predictors influencing achieving the HFZ of students' physical fitness (Table 8) .
Improving material conditions for physical education classes is also possible through implementation of grant projects and projects focused on physical education. In Slovak schools, the use of projects is not a common practice yet; out of all tested schools, just over 40% used these projects. Implementation of projects and financial management is an matter of internal policy of each school and to a large extent it depends on the principle what the school budget will be used for and whether it is in his/her interest to invest in development and improvement of P.E. classes.
Physical Education classes in our conditions are not cancelled due to extreme weather. Classification, fairness and objectivity of assessment in P.E. are among the most discussed topics, especially due to its specific content and implementation. In Slovakia, Physical Education, together with Music and Art, belong to educational courses. Classification of physical education is not compulsory in all schools and each school decides about it at the beginning of each school year. Concerning classification, it is governed by the methodological guideline of the Ministry of Education, Science, Research and Sport of the Slovak republic. The most important in the assessment is the student's approach, attitude and relationship to physical activity and physical education, the student's physiological development and development of physical abilities and physical fitness, taking into account the student's individual predispositions and improvement and fixing of motor skills. The classification degree is set by the teacher who teaches Physical Education.
The student, who on the basis of a medical report could not complete the physical activity content of the classes during the classification period, will be assessed on his/her school report as "exempt".
Graded P.E classes are common practice in our schools; all of our tested schools did so but almost 20 % of the teachers said that grades given in the P.E. classes do not reach the level of other subjects and are often greatly exaggerated. Teachers have often tendencies to augment or enhance the assessment; one of the reasons is the core mission of this subject which should not be the aim but rather a means for motivation to perform physical activity in life.
Conclusion
In the study, we attempted to reveal the effect of the environment of physical education implementation on the level of students' physical fitness. It is very difficult to identify predictors which would, despite a low number of contact classes, directly influence the examined parameters in the tests.
There are plenty of factors which could influence the results of achieving the HFZ in students, such as genetics, children's interests, ways of spending free-time, etc., which were not included in our questionnaire. Moreover, the results of correlation analysis indicate effects of other hidden variables. Further studies should deal with a more detailed analysis of other, herein unmentioned variables.
Research of this issue contributed to distribution of information on the effect of the school environment and its individual factors on youth physical fitness. Teacher's education and his/her subsequent participation in professional conferences and the number of students per class appeared to be the most significant predictors influencing students' physical fitness. Therefore we believe that it is important to implement the obtained theoretical information in school practice.
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